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Serious games are games, whose primary goal is not entertainment, but instead 
education (Michael & Chen, 2005). They have the capability of presenting the 
educational material into a way that is more engaging than traditional classroom 
instruction. The researcher has decided to develop a serious game called 
National Pastime. National Pastime is an online role playing game with the main 
goal of motivating high school students to learn about the Japanese internment 
camps that were established in the United States during World War II. The game 





CHAPTER 1. INTRODUCTION 
This chapter provides an overview of the research study. It talks about the 
purpose of the study, the scope, the significance, and it formally states the 
research questions. This chapter also discusses the assumptions, limitations, 
delimitations, and key definitions that are associated with the study.  
1.1. 
The purpose of this research is to create, test, and analyze a Web-based 
Flash isometric role playing game answering the question, “Can a serious game 
be used to motivate high school students to learn about history?” The research 
will examine how effective the game is as a motivational tool for high school 
students to learn about citizenship and the Japanese internment camps during 
World War II.  
Statement of purpose 
1.2. 
The scope of the research is limited to creating a functional game and 
testing it for its success as a motivational tool. The game, which is called 
National Pastime, was made entirely in Flash and coded with ActionScript 3.0. It 
uses isometric-viewpoint graphics to emulate a 3D environment. It is accessible 
via the Web and is light weight so that anyone with a computer and an Internet 
connection can access it. National Pastime is an online role playing game similar 
to popular titles such as Runescape and World of Warcraft. The main goal of the 
game is to motivate the students to learn about the Japanese internment camps 





In the past several decades, technology has had a significant impact on 
the American society. According to Escobar-Chaves and Anderson (2005), 
American youth spend an average of six to eight hours a day using some type of 
electronic medium (cell phone, computer, TV, etc.). Technology has changed the 
way people interact with one another as well as how they proceed with everyday 
life. Due to these changes, the world is changing to accommodate the new way 
of life. However, the secondary educational system is very resistant to change 
and most of the American schools still use the traditional instruction in the 
classroom (Heck et al., 2000). Traditional instruction has been the standard for 
many years regardless of the changing world. This type of instruction lacks the 
motivational incentives to keep the students engaged in the material (Heck et al., 
2000). It is clear that additional ways of instruction are needed to be able to 
motivate students. 
Significance 
One solution to boost the motivation of the students is serious games. 
Serious games are games whose primary goal is not entertainment, but instead 
education (Michael & Chen, 2005). They have the capability of presenting the 
educational material in a way that is meant to be more engaging than traditional 
classroom instruction. While most of the students find boredom in the traditional 
classroom, serious gaming can offer a fun and engaging environment (Rankin 
and Vargas, 2008). However, often due to lack of development resources, many 
existing serious games are poorly made and are not appealing to high school 
students (McMahon & Ojeda, 2008). For a serious game to be appealing to older 
students, it needs to be both fun and engaging, regardless of the learning 
material. 
1.4. 
This study has one primary research question and two secondary. The 




1. Can a Web-based isometric Flash role playing game effectively motivate 
high school students to learn about historical topics such as the 
establishment of Japanese internment camps in the United States during 
World War II? 
2. Does the students’ gender have a significant effect on how well the Web-
based isometric Flash role playing game will motivate him or her to learn 
about historical topics such as the establishment of Japanese internment 
camps in the United States during World War II? 
3. Does the students’ previous experience with role playing games have a 
significant effect on how well the Web-based isometric Flash role playing 
game will motivate him or her to learn about historical topics such as the 
establishment of Japanese internment camps in the United States during 
World War II? 
1.5. 
The assumptions in this study are: 
Assumptions 
• The participants are familiar with using a computer and the Internet. 
• The participants are able to understand and communicate in English. 
• The participants represent the target population. 
• The participants are not visually impaired. 
• The participants will be honest in their answers and comments. 
• The research methodology used is appropriate to answer the research 
questions. 
• The participants will be able to skip questions that are unclear to them. 







The limitations in this study are: 
Limitations 
• Due to the topic in question (internment camps) not being taught in many 
schools, the study is limited to just a single class in an alternative high 
school in Indianapolis. 
• The study has to take place on the date and time specified by the class 
instructor. 
• The study is limited to the degree of cooperation the students are willing to 
give during the pre-test and post-test questionnaires.  
1.7. 
The delimitations in this study are: 
Delimitations 
• The study will use only a single instrument to measure the students’ 
motivation. 
• The study will test only one chapter of the game which is titled: Baseball 
Diamond in the Rough. 
• The study will be conducted only for a single class period. 
1.8. 
ARCS model - A problem-solving approach to designing the motivational aspects 
of learning environments to stimulate and sustain students’ motivation to 
learn (Keller, 1987). 
Definitions 
Instructional Materials Motivation Survey (IMMS) – A survey to measure the 
motivational effect of instructional materials based on the ARCS model 
(Keller, 2009). 
Isometric game - Represent a 3D object or scene on a 2D surface (Peters, 
2009).  
Motivation - The reason which directs the behavior toward a goal based on 
needs (Maslow & Frager, 1987). 
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Role-playing games (RPGs) – “A story-based game wherein the player creates 
and takes on a role that he has chosen, making decisions and actions that 
affect the game's outcome” (Despain, 2009, p. 12). 
Serious game – A game in which education is the primary goal, rather than 
entertainment (Michael & Chen, 2005). 
Traditional instruction – “Involves a high degree of lecture with a minimum 
interaction between the faculty and students based upon textbook 
readings” (Heck et al., 2000, p. 3444). 
1.9. 
This chapter has introduced the research by outlining the research 
questions, scope, and significance. It also provided the list of assumptions, 
limitations, and delimitations along with a list of definitions of key terms. The  
next chapter will present the summary of the relevant literature that will provide 





CHAPTER 2. REVIEW OF RELEVANT LITERATURE 
This chapter will review the relevant literature about the research. The first 
section will briefly discuss the overview of serious games such as the definition, 
reasoning for implementing them, and their current status. The next section will 
discuss the different types of design approaches that are used to create games 
such as 2D, 3D, and isometric. Then, there will be sections that will talk about the 
effect that motivation has on learning with emphasis on Keller’s ARCS model. 
Finally the chapter will end with a summary of the measuring instruments that will 
be used to measure motivation as well as an explanation of usability testing. 
2.1. 
Traditional classroom instruction, which has been the standard for many 
years, consists of lectures and textbook readings (Heck et al., 2000). This type of 
instruction is mainly a one way type of communication with minimal student 
interaction. Even though this type of instruction worked in the past, research 
suggests that it is not as successful in the current technology-driven world; it 
lacks the motivational incentives to keep the students interested in the material 
(Prensky, 2004).  
 According to Michael and Chen (2005), a serious game is a game in which 
education is the primary goal, rather than entertainment. These types of games 
are trying to challenge the common belief that games are just for entertainment. 
They have the capacity to engage learners in ways that are often seen as more 




Serious games provide an engaging educational medium to which the students 
can relate. While students may find boredom in the traditional classroom, serious 
gaming can offer a fun and engaging alternative environment (Rankin and 
Vargas, 2008). Ideally, these types of games would actually make students want 
to learn and be excited about school, just as much as they are excited about the 
next new movie or video game.   
Today, serious games are used for a wide variety of purposes. They are 
being used in many different areas for training, policy exploration, analytics, 
visualization, simulation, education, health, and therapy (Raybourn & Bos, 2005). 
Their biggest current market is in government and industry where large budgets 
are available to employ game companies to develop the software (Rankin & 
Vargas, 2008). Big budget government agencies like the military have employed 
the power of serious games to train soldiers. Serious games give them the power 
to simulate real world war experiences without the actual dangers. A significant 
problem is that these types of games are usually developed to be used in-house. 
This means that no matter how great the games might be, the general public will 
likely not be able to experience them. Other markets, such as the educational 
system, also need serious games but they lack the budget, tools, and expertise 
to implement the game ideas (Rankin & Vargas, 2008).  
2.2. 
This section will discuss the three different game perspective that are 
currently being used. The three perspective that will be discussed are: 2D, 3D, 
and isometric, which is often referred to as 2.5D (Makar, 2010). The choice of 
using a particular perspective depends both on the type of game that is being 
created as well as the budget that is available. The following three sections will 




2.2.1. 2D game perspective 
Only until a few years ago, the vast majority of games had only two 
dimensions (2D) (Adams, 2009). A 2D game is where all interaction and graphics 
are happening only in the x and y axis without the third z axis which gives the 
illusion of depth (Thompson et al., 2007). The biggest advantages of creating a 
game in 2D is that it is lightweight, cost effective, and less time consuming to 
create than a 3D game (Dickey, 2000). 
Most 2D games fit into three different categories: single screen, side 
scrolling, or top-down (Zirkle & Hogue, 2010). The type of category is usually 
chosen based on the type of gameplay. Single screen games are where the user 
display shows the entire world on one screen (Adams, 2009). They have limited 
user interaction and graphics with the main focus on engaging gameplay. Side-
scrolling games are where the world consists of a long 2D strip where the 
camera tracks the game character from the side as the user controls it (Adams, 
2009). These types of games usually have more interaction and graphics than 
the single screen games and are typically used for adventure style games. Top-
down games, on the other hand, are where the camera is fixed above the game 
world is looking straight down (Adams, 2009). Top-down game worlds usually 
have the most user interaction.   
Although 2D games might seem old-fashioned today, the majority of Web 
and mobile games are still in 2D (Adams, 2009). Internet bandwidth and mobile 
hardware is what keeps the 2D game industry alive. These limitations do not 
allow 3D games to be played efficiently through the browser or on mobile 
devices. With the rise of smart phones, there is a whole new market that is 
opening for 2D games. 
2.2.2. 3D game perspective 
Another approach is to design serious games in three-dimensions (3D). 
As technology is getting more sophisticated, this approach is becoming more 
popular than the two-dimensional (2D) approach. The biggest benefit that 3D has 
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over 2D is that 3D virtual worlds offer the availability of learning experiences that 
are not always possible to replicate in a physical classroom (Dickey, 2000). This 
opens the educational world to a whole new way of learning. Students can now 
experience real life scenarios in the virtual world before experiencing it in the real 
world. Typical 3D games consist of a lot of buildings, rooms, and objects that are 
each composed of millions of polygons, which let the users feel as if they are 
really in such space (Tsukamoto, 2000). Whether it is a medical student 
performing an operation on a 3D human body or an aviation student learning how 
to fly on a flight simulator, 3D serious games give the students a chance to 
experience these actions without the negative consequences if the student fails 
to perform the actions correctly.  
Even though 3D might seem a clear choice over 2D, it also has some 
major negatives. Tsukamoto (2000) indicates that constructing complex 3D 
space with high reality is very costly. To make a virtual world in 3D that is realistic 
takes time, money, and skill. The creators of these serious games are usually 
university faculty who do not have the resources that big game companies have. 
The high cost for construction prevents them from building realistic 3D worlds 
(Tsukamoto, 2000). If they do not have an experienced 3D modeler working with 
them, the games usually end up looking very unprofessional. If they do get an 
experienced 3D modeler and create a very realistic 3D world, there are also 
other problems that will arise. Such problems include slow response, 
incomprehensive operations, and implicit effects of user’s operations, and the 
incomplete execution caused by the lack of necessary plug-ins (Tsukamoto, 
2000). With all of the size and rendering issues that 3D has, it is a hard task to 
efficiently employ a 3D world on the Web. 
2.2.3. Isometric game perspective 
The final game perspective that this paper will look at is isometric. These 
games have been loosely referred to with several different terms such as “2.5D,” 
“3/4 view,” “Pseudo 3D” and “isometric” (Makar, 2010). All of these terms are 
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often used interchangeably even though some might have more than one 
definition. For the purpose of this paper, these types of games will be referred to 
as isometric. Isometric games represent a 3D object or scene on a 2D surface 
(Peters, 2009).  
Unlike 3D where there is 3D interaction as well as a changing camera 
view, isometric view fixes the camera at a specific set of angles allowing the 
interaction to be done only in 2D, by using trigonometric calculations, while the 
user might perceive it as 3D. It allows game developers to lay out objects and 
control things in 3D without having to deal with the computational overhead that 
comes with other 3D views (Makar, 2010). Removing all of these computations 
decreases the size of the game as well as the load that it puts on the end user’s 
machine, making the game suitable to be distributed via the Web. It is a quick 
and efficient way of simulating a 3D space, giving the illusion of depth without 
many costly perspective calculations required in “real 3D” (Peters, 2009). 
2.2.4. Game perspectives summary 
Based on the analyzed literature above, 2D games are the most popular 
form of web games because of their small file size and do not require expensive 
hardware to run. Games that use 3D graphics offer the realistic environments 
and interaction with the extra 3rd dimension but are often big in file size, require 
expensive hardware to run, and more expensive to create.  The type of games 
that combine the low cost and lightweight features of 2D games and the 
simulated 3rd dimensions from 3D games are isometric games. Due to this fact, 
the game that will be created for this research will use the isometric perspective.       
2.3. 
This research is focused on the motivational aspect of the learning 
process. According to Maslow and Frager (1987), motivation is the reason that 
directs the behavior toward a goal based on needs; motivation is the driving force 
Motivation and learning 
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of someone’s actions. Linnenbrink and Pintrich (2002) indicate that motivation is 
an enabler to learning and academic success. To better understand the effect 
that motivation has on learning, a closer look at a motivation theory is needed. 
One such theory is Keller’s ARCS model which is used in instructional design. 
The following sections will explore this model and its components. 
2.3.1. Keller’s ARCS model 
One of the well known models that are used in instructional design is 
Keller’s ARCS model. Keller (1987) created this model to help the design of 
motivational aspects of the learning environment. The name ARCS, is an 
acronym for the four factors of the model. These four factors are: attention, 
relevance, confidence, and satisfaction (Keller, 1987). These factors are used in 
the design of the educational material. Based on this model, educational material 
is motivational if it engages and keeps the learners’ interest, is relevant to the 
students, provides expectancy for success, and provides a positive feeling of 
accomplishments.  The following four sections will go more in depth in describing 
the four factors of the ARCS model. 
2.3.1.1. 
The first factor of the model is attention. Attention is the strategy to 
capture the learners’ interest and to sustain it throughout the whole instruction 
(Keller, 1987). It is relatively easy to capture the initial attention, but sustaining it 
through the lesson is usually difficult. Keller (1987) breaks down attention into 
three different types: perceptual arousal, inquiry arousal, and variability. 
Perceptual arousal is used to capture the initial interest. This initial interest can 
be captured several different ways. Possible scenarios are through visually 
appealing graphics or with something unusual like loud noises or with humor 
about the topic. Once the initial interest is established, inquire arousal is needed. 




questions and problems. This strategy will make the learners feel involved in the 
lecture. Finally, variability is needed to keep the learners from getting bored. 
Variability is the use of variety of tactics to maintain the attention. It can be 
achieved by switching from a lecture to a group discussion or a group activity. 
2.3.1.2. 
The second factor of the model is relevance. According to Keller (1992), 
relevance is the strategy to link the educational material with the learners wants 
and needs. It can be achieved three different ways: goal orientation, motive 
matching, and familiarity. Goal orientation is used to relate the material to the 
learners’ goals. It can be done by clearly describing how the material will be 
useful to the learner. The next type of relevance strategy is motive matching. 
Motive matching gives the learners different choice of learning styles that will 
match their needs. The teacher might give the option of doing a written vs. an 
oral assignment or a group vs. an individual assignment. The last type of 
relevance strategy is familiarity. Familiarity is a way of connecting the material 
with the learners’ beliefs and experiences. For example if the learners play a 
certain sport, the teacher can connect aspects of the sport with the material to 
make the learners understand the topic better. 
Relevance 
2.3.1.3. 
The third factor of the model is confidence. Confidence is the strategy of 
providing the learners with positive expectations for success Keller (2009). This 
strategy focuses on the fact that if the learners know that they can succeed, they 
are more likely to be motivated. Keller (2009) notes the three different types of 
confidence are: learning requirements, success opportunities, and personal 
responsibility. Learning requirements are the expectations and assessment 
criteria that the learners need to meet in order to succeed. A good example is a 




totals. The next type of confidence strategy is success opportunities. Success 
opportunities are a strategy to provide the learners with enough challenging 
opportunities so that they can be confident in their competence. This can be 
achieved by breaking down a big project into several little assignments allowing 
the teacher to provide feedback on the learners’ process. The last type of 
confidence strategy is personal responsibility. Personal responsibility is the 
strategy that links the learning success to the learners’ personal efforts and 
abilities. It needs to be clear that the success of the task is based on the hard 
work that the learners put forth rather than the task being too easy. 
2.3.1.4. 
The fourth and final part of the ARCS model is satisfaction. Satisfaction 
provides a positive feeling about the learners’ accomplishments (Keller, 1987). 
The three types of satisfaction strategies are: intrinsic reinforcement, extrinsic 
rewards, and equity. Intrinsic reinforcement is the strategy to reinforce the 
internal desire of the learners to want to learn. The learners need to be aware 
that the material will benefit them. Extrinsic rewards, on the other hand, are 
rewards awarded to the leaders as a way to recognize their accomplishments. It 
is feedback that is provided by the teacher based on success. The last 
satisfaction strategy is equity. Equity is the idea that there is a fair and equal 
treatment. It is the idea that the rewards need to be consistent based on the 
achievement. 
Satisfaction 
2.3.2. Motivation and learning summary 
As mentioned above, motivation is a very important factor in the learning 
process. A motivated student is more likely to achieve academic success. 
Therefore, the concept of motivation is the main aspect of this research. The 
research will examine the motivation effect that the game has on students based 
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on Keller’s ARCS model. Each of the four factors (attention, relevance, 
confidence, and satisfaction) will be examined and analyzed independently.    
2.4. 
To measure the motivational effect of the game, an instrument must be 
used that conforms to Keller’s ARCS principle. Keller (2009) has developed two 
such instruments that measure motivation based on his model: the Course 
Interest Survey (CIS) and the Instructional Materials Motivation Survey (IMMS). 
The following sections will discuss and analyze these instruments. 
Motivation measuring instruments 
2.4.1. Course Interest Survey (CIS) 
The Course Interest Survey (CIS) was designed to measure the 
motivational effect of course instruction based on the ARCS model (Keller, 2009). 
It is meant to measure how well, based on the ARCS model, the class as a whole 
motivates the individual learners. Keller (2009) explains that the survey contains 
34 questions with answers being recorded on a five point Likert scale. The 
learners are asked to answer how true each given statement is with responses 
ranging from one (not true) to five (very true). Each question corresponds to a 
factor from the ARCS model. The scoring works by taking the sums or means of 
each of the subscales (attention, relevance, confidence, and satisfaction) and 
comparing them out of the total possible points. The wording of the questions in 
the survey can be changed to match the particular course that is being tested. 
2.4.2. Instructional Materials Motivation Survey (IMMS) 
The Instructional Materials Motivation Scale (IMMS) is based on the same 
principle as the CIS. However, it is designed to measure only a particular 
instructional material (Keller, 2009). As seen in Appendix A, the IMMS has 36 
questions with the five point Likert scale. When it comes to administrating and 
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scoring the IMMS, it has the same rules as the CIS. Each of the subscales can 
be scored separately and the wording of the questions can be changed to match 
the instrument that is being tested. 
2.4.3. Measuring instruments summary 
Both of the above instruments are capable of measuring motivation of 
class instruction based on the ARCS principles. The CIS measures the 
motivation effect of the class as a whole whereas IMMS measures the motivation 
effect of a particular instrument. The scope of the research is limited to testing 
the motivational effect the game has on the learners. Due to this fact, only the 
IMMS will be used in this study. The wording of the original IMMS will be revised 
to match the instructional materials that will be tested.  
2.5. 
As Shneiderman (1992) notes, a well-designed interface can have a 
sizable impact on learning time, performance speed, error rates, and user 
satisfaction.  How can a designer know if their interface is well-designed?  This is 
where usability testing of the prototype takes place.  Usability testing is the 
process of exposing users to the prototype to find flaws that might be hindering 
the usability (Dumas & Redish, 1999).  Designers often overlook simple design 
flaws because they are too busy worrying about the major functionality.  This is 
why it is essential to have users who are unfamiliar with the project to examine it.   
Usability testing 
Before usability testing can begin, the usability metrics need to be defined.  
According to Wickens et al. (2004), usability metrics is what is going to be 
measured.  The designer needs to create a clear testing plan that focuses on 
specific attributes of the software such as functionality, aesthetics, user 
satisfaction, etc.  Once the usability metrics are established it is time to recruit 
participants to take part in the testing.  The most important aspect in the selection 
of the participants is that they represent the real users of the product being tested 
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(Dumas & Redish, 1999).  If the software is going to be used only in high 
schools, the participants need to be high school students.  Having participants 
that are not the real users will not give the proper feedback.  According to 
Nielson (1993), usually five to six participants are enough for each round of 
testing.  This does not mean that five is the magic number; choosing the amount 
of participants usually depends on time, money, and participant availability.   
With the usability metrics established and the participants chosen, it is 
time to conduct the actual testing.  Usability testing usually consists of a test 
conductor which observes participants as they are using the interface and also 
required to answer some kind of oral or written question about their experience 
(Dumas & Redish, 1999).  The observation can be either direct or indirect.  Direct 
observation is when the conductor is actually there observing the participant and 
writing notes about the participant’s actions; indirect observation, is when the 
conductor is not in the same room as the participant (Nielsen, 1993).  Indirect 
observation can be done by videotaping the participant or recording their actions 
by screen capturing.  In addition to having different observation techniques to 
choose from, the usability testing can also be conducted in two different types of 
environments:  in the laboratory or the real world.  Wickens et al. (2004), says 
that although it is usually convenient to test in a lab setting, it is very important to 
also test in a real world setting.   
After the testing is finished, the data needs to be analyzed so that the 
designer can diagnose the real problems of the prototype (Dumas & Redish, 
1999).  Based on the data analysis, the designer can figure out which changes 
are needed and start up the design phase again to implement them.  The new 
goal is to create an improved prototype and test it again using a different set of 
participants.  According to Landauer (1995), each cycle of evaluation and 
redesign enhances the performance by approximately 50%.  This shows that 
every interface, no matter how good, can still be improved.  The numbers of 




This chapter has provided an overview of the literature related to this 
study. It has summarized the background of serious gaming, serious game 
approaches, and the impact that motivation has on learning. It has also explained 
the measuring instruments that are used with motivation as well as how to 
properly do usability testing. This chapter laid out the foundation needed to be 
able to answer this study’s primary research question. The next chapter will 





CHAPTER 3. FRAMEWORK AND METHODOLOGY 
This chapter will provide an overview of the framework and methodology 
that will be used in the research. It starts with clearly defining the type of 
methodology being used. Then it lays out the hypothesis and variables of the 
research. Next it talks about the study environment and participant selection. 
Then it talks about the data collection process which includes the permissions, 
testing procedures, pre-test, the serious game, and post-test. The chapter wraps 
up with a brief explanation of the data analysis that will take place. 
3.1. 
As stated in Chapter 1, the goal of this research is to see if the game, 
which was created for the study, has any motivational effect on the students. 
Furthermore, the research also tries to answer if the students’ gender or previous 
experience with role-playing games has any effect on the results. The research 
was quantitative and followed a classic quasi-experimental design. There was 
one group of participants with a pre-test and a post-test. The sampling method 
was convenient sampling according to the requirements that the curriculum of the 
class needed to cover the topic of the Japanese internment camps. The 
participants’ motivation was measured with a revised version of the Instructional 
Materials Motivation Survey (IMMS). As mentioned in Chapter 2, the IMMS was 
developed by Keller to measure the motivational effect of instructional materials. 
It divides motivation into four distinct factors: attention, relevance, confidence, 





The hypotheses for this study are: 
Hypotheses 
 
H10:  The Web-based isometric Flash role-playing game cannot be used to 
effectively motivate high school students to learn about historical topics such as 
the establishment of Japanese internment camps in the United States during 
World War II. 
 
H1a:  The Web-based isometric Flash role-playing game can be used to 
effectively motivate high school students to learn about historical topics such as 
the establishment of Japanese internment camps in the United States during 
World War II. 
 
H20:  The students’ gender does not have a significant effect on how well the 
Web-based isometric Flash role-playing game will motivate them to learn about 
historical topics such as the establishment of Japanese internment camps in the 
United States during World War II. 
 
H2a:  The students’ gender does have a significant effect on how well the Web-
based isometric Flash role-playing game will motivate them to learn about 
historical topics such as the establishment of Japanese internment camps in the 
United States during World War II. 
 
H30:  The students’ previous experience with role-playing games does not have a 
significant effect on how well the Web-based isometric Flash role-playing game 
will motivate them to learn about historical topics, such as the establishment of 





H3a:  The students’ previous experience with role-playing games does have a 
significant effect on how well the Web-based isometric Flash role-playing games 
will motivate them to learn about historical topics, such as the establishment of 
Japanese internment camps in the United States during World War II. 
3.3. 
The following sections will describe the different types of variables that 
were used in the study. The independent variables were the type of instruction 
materials used, the students’ gender, and the students’ previous experience with 
role-playing games. The dependent variable is motivation, which is divided into 
five parts: attention, relevance, confidence, satisfaction, and total motivation. 
Variables 
3.3.1. Independent variables 
 There were three separate independent variables in this study: type of 
instruction material, students’ gender, and students’ previous experience with 
role-playing games. The first independent variable was the type of instructional 
material and was the main focus of the study. There were two types of 
instructional materials: traditional instruction and the serious game. The 
traditional instruction consisted of the teacher showing a video to all of the 
students about the internment camps. After they were done with the video, they 
were asked to answer several questions about the camps and then have a 
discussion about the topic. The serious game was the Web-based isometric 
Flash role-playing game that was coded by the author specifically for this study. 
The second independent variable was the students’ gender. The last 
independent variable was the students’ previous experience with role-playing 
games, which was either that they played these kinds of games before or they 
did not. All three of these independent variables were analyzed separately to 
answer the three different research questions. 
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3.3.2. Dependent variables 
 The dependent variable for this study is motivation as measured by 
Keller’s IMMS. It is divided into five different factors, which are attention, 
relevance, confidence, satisfaction, and total motivation. These five factors were 
analyzed separately from each other. 
3.4. 
The following sections will describe the details of the study environment. 
The first section will describe where the study will take place. The second section 
will describe the participant selection process.  
Study environment 
3.4.1. Study site 
The research took place in a classroom of an alternative high school in 
Indianapolis. It has 21 computers set up on tables which are all facing the same 
direction. All computers have Internet access as well as a keyboard and a 
mouse. The game was pre-loaded on every computer before the students were 
assigned to each computer. The teacher of the class and the researcher were 
present in the classroom during testing. 
3.4.2. Participant selection 
The sampling method that was used for this study was convenient 
sampling. Random sampling could not be used, because high schools in Indiana 
do not cover the Japanese internment camps in their history classes. The school 
principal has worked closely with the researcher to develop the idea for the 
game. The only difference between the target population (high school students) 
and the sample was that the sample are high school students with learning 
disabilities who were either expelled from their regular high school or just sent 
there because they could not handle the work load. The actual class contains 
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about 40-50 people but only 21 will be used, because that’s how many 
computers are available. These 21 students will be chosen on a first come first 
serve basis. Since it is an alternative high school, the schedule is not structured 
and the students come at the times that are best for them. The students were not 
told when the researcher would come to do the testing, so whoever was in the 
class at that time was used for the sample. 
3.5. 
This section will discuss the details and process that was part of the data 
collection. It will start by describing the necessary permissions that were 
acquired. Then it will discuss the testing procedures that took place. Finally, it will 
wrap up with a description of the pre-test and post-test surveys as well as the 
game that was used for testing. 
Data collection 
3.5.1. Permissions 
For a study that involves humans as testing subjects, IRB approval from 
Purdue University was needed. The IRB application for Human Subjects was 
submitted for approval at the end of February, 2011 when all of the testing 
materials were completed. The research did not pose any physical or mental 
threat to the participants, it preserved the anonymity of the participants, and it 
was allowed for the participants to opt out of the research at any time they desire. 
In addition to IRB approval, there was also approval from the high school history 





3.5.2. Usability metrics 
As described in Chapter 2, usability metrics need to be clearly defined 
before the testing can take place. The primary goal of this study is to measure 
the motivation effect that the game has on the students. The secondary goal is to 
test the usability of the game that was created for this study. The metrics for this 
study are user motivation, interface functionality, time required on tasks and 
reading text, and task success rate.   
3.5.3. Testing procedure 
Before the game was tested, the teacher presented the topic via the first 
form of instruction. As mentioned previously, the first form of instruction consisted 
of a video with questions and a short discussion. Once the material was 
presented, the testing took place during a single class period. All of the 
participants were tested at the same time in a computer lab at the high school. 
The testing had three different phases: pre-test survey, playing the game, and 
post-test survey. The pre-test survey was first, which was made up of a revised 
IMMS (Refer to Appendix B). Once they were finished with the pre-test, the 
participants were asked to play the game. They were asked to play it until they 
completed the mission or were given the option to stop at their own discretion. 
When they finished the game, they were asked to take the post-test survey 
(Refer to Appendix C). The post-test survey was made up of a short 
demographic survey, the same revised IMMS that was used in the pre-test as 
well as an additional survey about the gameplay experience. All three of these 
components will be discussed in further detail in the following three sections. 
3.5.4. Pre-test survey 
Once the participants completed the first instruction materials, they were 
asked to take the pre-test survey. The pre-test survey was made up of a revised 
IMMS. The revisions that were done to the original were the change in some of 
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the wording of the questions to match the particular instruction material as 
allowed by Keller. The revised IMMS was used to measure the motivation effect 
that the first set of instruction materials had on the participants.  As described in 
the literature review, the revised IMMS had 36 questions with the answers being 
recorded on a five-point Likert scale ranging from “strongly disagree” to “strongly 
agree.” Each question corresponds to one of the ARCS motivation factors 
(attitude, relevance, confidence, and satisfaction).   
3.5.5. The National Pastime game 
National Pastime is an educational role-playing game designed to present 
the topic of the Japanese internment camps in a more engaging way than 
traditional classroom instruction. It has been specifically designed to be used in a 
high school US history class. The game takes places in a Japanese internment 
camp during the World War II. The main character is a 12-year-old boy or girl 
who was relocated with their family to the Manzanar Relocation Camp after the 
attacks on Pearl Harbor. The plan is for the whole game to be made up of 
several different missions that touch upon different aspects of the internment 
camps. Each chapter is made up of several tasks that must be completed to 
finish the chapter. The tasks are assigned based on conversations that the main 
character has with the other characters in the game. However, the user has the 
freedom to move freely through the game environment and do other side tasks at 
his or her own discretion.  
As seen in Figure 5.1, a prototype of the National Pastime game was 
designed specifically for the testing and did not have all of the features that the 
actual game will have. The features that were left out did not have any negative 
impact on the testing results. The prototype was made entirely using Flash coded 
with ActionScript 3.0. Flash was chosen because of the popularity of the plug-in 
thus making it possible to distribute the game to any computer regardless of 
specifications or operating system. The only requirement is for the computer to 
have Internet access and the Flash plug-in installed. The lightweight nature of 
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Flash makes it possible for the game to be played on slow and fast machines 
alike. To keep the file size and computational load low the game used isometric-
viewpoint graphics in order to emulate a 3D environment. As discussed in 
Chapter 2, isometric graphics combine the low cost and lightweight features of 
2D games with the simulated 3rd dimension of 3D games. The prototype consists 
only of one chapter titled: Baseball Diamond in the Rough. This chapter deals 
with the baseball aspect of the internment camps. It consists of several tasks that 
the participant has to complete and the whole prototype was designed to take 10 
to 15 minutes to complete.  
Once the participants start the game, they are shown a 40-second 
introduction movie on the computer screen, which demonstrates how the events, 
which occurred after the attack on Pearl Harbor are still relevant today. It starts 
by showing a Japanese couple watching the news about the attacks of 9/11. As 
they are watching the news program, they suddenly remember what happened to 
their parents when Japan attacked Pearl Harbor. They run up to the attic to find a 
photo album of their parents in the internment camps. As they flip through the 
photo album, the scene zooms in on a photo of people playing baseball and the 
introduction for the game is shown, which is seen in Figure 5.2. The students are 
encouraged to read this introduction so they can familiarize themselves with the 
objectives of the game. After they have read the introduction, the participants are 
allowed to choose their character as seen in Figure 5.3. The choices are either a 
girl named Amy or a boy named Ben. Then they are shown how to move the 
character in the game world and the game starts. As seen in Figure 5.4, the 
game has most of the major interface elements found in popular role-playing 
games. It has a conversation menu, inventory, map, and menu buttons. The 
interface has been designed to follow the same look and feel as most role-
playing games. As the participants played the game, their interactions with the 
game were recorded by a custom key logger that was coded inside the game. 
The purpose of the key logging data is to help with the usability assessment of 




Figure 3.1. Start screen of the National Pastime game. 
 





Figure 3.3. Character selection screen of the National Pastime game. 
 
Figure 3.4. Main interface screen of the National Pastime game. 
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3.5.6. Post-test survey 
When the participants were finished playing the game, they were 
instructed to take the post-test survey.  The post-test survey was made up of 
three parts: a demographic survey, a revised IMMS, and a game experience 
questionnaire. The demographic survey was used to collect data that helps 
explain the sample. It contained questions that asked for the gender, familiarity 
with role-playing games, and usage of computers and video games. The revised 
IMMS had the exact same questions as the ones used in the pre-test except that 
they were geared toward the game. It was made up of 36 questions with answers 
being recorded on a five-point Likert scale. These responses were statistically 
analyzed along with the responses from the pre-test revised IMMS to estimate 
the motivation level of the game.  The game experience questionnaire was made 
up of questions that ask about the game play experience as well as open-ended 
comments section for suggestions.  The results from this questionnaire were not 
formally analyzed but were instead used by the researcher to infer on the 
strengths and weaknesses of the game. 
3.6. 
Once the data was collected, statistical analysis was performed to 
determine the results of the research. The main purpose of this study was to 
examine what motivational effect the game had on the participants. Furthermore, 
the study aimed to answer if gender and previous experience with role-playing 
games had any significant effect on motivation. The data that was formally 
analyzed was the data gathered from the revised IMMS sections of the pre-test 
and post-test surveys. The independent variables were the type of instructional 
material (traditional instruction and game), gender, and previous experience with 
role-playing games. The dependent variables were the motivational factors as 
described by the ARCS model (attention, relevance, confidence, and satisfaction) 
as well as total motivation. The Likert scale responses were coded in an ordinal 




disagree, three representing neither, four representing agree, and five 
representing strongly agree. The data were analyzed separately according to the 
ARCS factors using multiple one-way ANOVAs using the SAS software package. 
This analysis assumes that there is independence of cases, equality of 
variances, and data normality. Independence of case is met because the 
questions of the IMMS are fully independent of each other, the variances are 
assumed to be equal because the largest standard deviation is less than twice 
the smallest standard deviation, and normality is met by checking the Q-Q plots 
for the data.  
3.7. 
This chapter has provided the overview of the research methodology and 
framework that was used in this study. It has described the hypothesis, variables, 
study environment, data collection process, and the data analysis that took place 





CHAPTER 4. PRESENTATION OF DATA AND FINDINGS 
This chapter will present and analyze the data that were collected for this 
research. It will start by giving an overview of the sample that was tested.  Then it 
will present and analyze the ARCS motivational scores to answer the research 
questions.  The chapter will finish with the data that was collected from the game 
experience questionnaire and the game key logger.   
4.1. Demographic summary 
As shown in Table 4.1, there were a total of 21 participants that took part 
in the study made up of 14 males and seven females. Furthermore, seven were 
daily gamers, nine were weekly gamers, and five were non-gamers. Finally, 11 of 
the participants have played RPGs and 10 have not.  
Table 4.1. Demographic summary of the sample. 
Category Answer Frequency Percent of total 
Gender Male 14 66.67% 
 Female 7 33.33% 
Gaming Habits Daily 7 33.33% 
 Weekly 9 42.86% 
 Non-Gamer 5 23.81% 
Play RPGs Yes 11 52.38% 
 No 10 47.62% 
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4.2. ARCS scores and motivation 
The following four sections will present the data that was collected with the 
IMMS. The first section will present data for the motivation effect that the National 
Pastime game had on the participants. The next section will explain the 
motivational differences between male and female participants. The last section 
will illustrate motivational differences between participants who play role-playing 
games and those who do not. 
4.2.1. National Pastime game and motivation 
 The primary research question was: Can a Web-based isometric Flash 
role-playing game effectively motivate high school students to learn about 
historical topics such as the establishment of Japanese internment camps in the 
United States during World War II? The IMMS scores that were taken before the 
game were compared with the IMMS scores that were taken after. As seen in 
Table 4.2, it is apparent that the mean scores were higher after the game than 
they were before.  
To see if the apparent difference is significant a one-way analysis of 
variance (ANOVA) was conducted. Independence of case is met, because the 
questions of the IMMS are fully independent of each other. The variances are 
assumed to be equal, because the largest standard deviation is less than twice 
the smallest standard deviation, and normality is met by checking the Q-Q plots 
for the data. As seen in Table 4.3, the results showed that there is a statistically 
significant difference in the students’ total motivation (p=0.01) before and after 
they played the game. Furthermore, the ARCS subscales of attention (p=0.02), 
relevance (p=0.04), and confidence (p=0.04) showed statistically significant 
difference, but satisfaction (p=0.11) did not. Attention (d = 0.78) and total 
motivation (d = 0.76) have a large effect and relevance (d =0.63), confidence (d = 
0.65), and satisfaction (d = 0.50) have a medium effect. 
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Table 4.2. ARCS data for instructional materials. 
Subscale Survey N M SD Min Max 
Attention Before Game 21 3.13 0.63 1.75 4.05 
 After Game 21 3.63 0.65 2.25 4.75 
Relevance Before Game 21 3.16 0.63 1.67 4.11 
 After Game 21 3.52 0.50 2.44 4.33 
Confidence Before Game 21 3.50 0.42 2.67 4.11 
 After Game 21 3.87 0.69 2.44 4.78 
Satisfaction Before Game 21 3.34 0.71 1.83 4.33 
 After Game 21 3.66 0.56 2.33 4.67 
Total Before Game 21 3.28 0.49 2.13 4.03 
 After Game 21 3.67 0.54 2.79 4.47 
Table 4.3. ANOVA and effect size for instructional materials. 
Subscale df F p Cohen's d 
Attention 1 6.37 0.02 0.78 
Relevance 1 4.29 0.04 0.63 
Confidence 1 4.41 0.04 0.65 
Satisfaction 1 2.60 0.11 0.50 
Total 1 6.63 0.01 0.76 
 
4.2.2. Gender and motivation 
 The second research question was:  Does the students’ gender have a 
significant effect on how well the Web-based isometric Flash role-playing game 
will motivate them to learn about historical topics such as the establishment of 
Japanese internment camps in the United States during World War II? To answer 
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this question the ARCS scores that were recorded after the game were 
compared between males and females. The results of these ARCS scores can 
be seen in Table 4.4. It is apparent that the mean scores were higher for females 
than they were for males.  
To see if the apparent difference is statistically significant, a one-way 
analysis of variance (ANOVA) was conducted. Independence of case is met 
because the questions of the IMMS are fully independent of each other. The 
variances are assumed to be equal because the largest standard deviation is 
less than twice the smallest standard deviation, and normality is met for the male 
group by checking the Q-Q plots for the data. The female group had a few 
outliers, which might be attributed to the small sample (n=7). As seen in Table 
4.5, the results showed that the students’ gender does not have a statistically 
significant effect on the total motivation (p=0.07). However, it shows that gender 
has statistically significant effect on attention (p=0.02). The effect size test shows 
that this effect for attention is large (d = 1.23). 
4.2.3. Experience with role-playing games and motivation 
The final research question was:  Does the students’ previous experience 
with role-playing games have a significant effect on how well the Web-based 
isometric Flash role-playing game will motivate them to learn about historical 
topics such as the establishment of Japanese internment camps in the United 
States during World War II? To answer this question the ARCS scores that were 
recorded after the game were compared between participants who play role-
playing games and those who do not. The results of these ARCS scores can be 
seen in Table 4.6. It is apparent that the mean scores were higher for participants 





Table 4.4. ARCS data for gender groups. 
Subscale Gender N M SD Min Max 
Attention Male 14 3.40 0.58 2.25 4.25 
 Female 7 4.10 0.56 3.25 4.75 
Relevance Male 14 3.38 0.53 2.44 4.33 
 Female 7 3.81 0.30 3.44 4.22 
Confidence Male 14 3.79 0.64 2.44 4.78 
 Female 7 4.03 0.81 3.00 4.78 
Satisfaction Male 14 3.55 0.63 2.33 4.67 
 Female 7 3.88 0.33 3.33 4.17 
Total Male 14 3.52 0.49 2.79 4.45 
 Female 7 3.67 0.52 3.23 4.47 
Table 4.5. ANOVA and effect size for gender groups. 
Subscale df F p Cohen's d 
Attention 1 6.70 0.02 1.23 
Relevance 1 3.81 0.07 1.00 
Confidence 1 0.58 0.46 0.33 
Satisfaction 1 1.72 0.21 0.66 
Total 1 3.72 0.07 0.30 
 
To see if the apparent difference is significant a one-way analysis of 
variance (ANOVA) was conducted. Independence of case is met because the 
questions of the IMMS are fully independent of each other. The variances are 
assumed to be equal, because the largest standard deviation is less than twice 
the smallest standard deviation. Normality is met for by checking the Q-Q plots 
for all of the data, except the confidence and total mean scores for the 
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participants who do not play role-playing games. As seen in Table 4.7, the results 
showed that the students’ previous experience with role-playing games did have 
a statistically significant effect on total motivation or any of the ARCS subscales. 
Table 4.6. ARCS data for RPG groups. 
Subscale Plays RPGs N M SD Min Max 
Attention Yes 11 3.45 0.56 2.25 4.00 
 No 10 3.84 0.71 2.75 4.75 
Relevance Yes 11 3.37 0.48 2.44 3.89 
 No 10 3.69 0.50 2.67 4.33 
Confidence Yes 11 3.78 0.60 2.44 4.44 
 No 10 3.97 0.81 2.89 4.78 
Satisfaction Yes 11 3.54 0.61 2.33 4.33 
 No 10 3.78 0.50 3.17 4.67 
Total Yes 11 3.53 0.43 2.79 4.11 
 No 10 3.83 0.63 2.99 4.47 
Table 4.7. ANOVA and effect size for RPG groups. 
Subscale df F p Cohen's d 
Attention 1 2.01 0.17 0.61 
Relevance 1 2.14 0.16 0.65 
Confidence 1 0.38 0.54 0.27 
Satisfaction 1 0.96 0.34 0.43 




4.3. Game experience 
In addition to answering the research questions, more data was gathered 
to evaluate the game. The following data will not be formally analyzed, but 
instead it is meant to give insight on what improvements need to be made. The 
following sections will present and describe the additional data that was 
gathered. 
4.3.1. Game experience questionnaire 
After the participants have played the game and completed the post-test 
with the IMMS, they were asked to complete a game experience questionnaire 
(Refer to Appendix D). This questionnaire was made up of nine Likert questions 
and an overall game-rating scale.  The Likert questions asked the participant to 
rate how much they agree with a particular answer. The desired answers for 
these questions were “agree” and “strongly agree.” As seen in Figure 4.1, the 
users felt that they understood the game context, felt free to follow their own 
path, enjoyed playing the game, thought the tasks were clear, and had fun 
completing the tasks. The elements on which the game did poor were the game 
engagement, actions/feedback relationship, variation in task difficulty, and 
educational content about the camps.  
After they were done with these questions, they were asked to rate the 
game on a rating scale ranging from one (very bad) to ten (very good) on a 
rating. The results for the overall game rating can be seen in Figure 4.2. The 
desired result on this scale is anything over a seven. Only 11 of the participants 
gave the game the desired score. The rest of the participants felt that the game 
deserved a six or lower. The participants were also given three optional open-
ended questions to express how they feel about the game.  These questions 
asked what the participants did and did not like about the game, as well as how 
they would improve the game. This qualitative data will provide insight on what 
the strengths and weaknesses are of the game. The comments that are useful to 




Figure 4.1. Game experience questionnaire answers. 
 
Figure 4.2. Overall game experience rating. 
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Table 4.8. Participant comments about the game. 
What did you like about the game? 
“I liked how you got involved and helped people” 
“Throwing the baseball” 
“I could roam freely” 
“I liked how you learned about the internment camps while playing the game” 
“It was easy to control and understand” 
“I liked the details, and the dialogues was nice” 
“I liked the RPG aspect. Felt like world of warcraft” 
“I got to do the tasks” 
What didn’t you like about the game? 
“It was too easy and too short” 
“It was kind of boring” 
“It’s kind of hard to understand” 
“It was kinda plain not long enough” 
“It was boring” 
“It was boring and not exciting” 
“There was some missing stuff I couldn’t find” 
“It was kinda lame” 
How would you improve it? 
“The map should be clickable (show full screen map), needs more tasks” 
“Improve the maps, create an option to make bad choices, more information” 
“Add more difficult tasks and more options on games played” 
“Have more tasks to do” 
“Automatic interaction between people, show more prejudice, have audio” 




4.3.2. Key logger data 
In addition to all of the questionnaires, a key logger was set up to track all 
of interactions that took place between the participant and the game such as: 
mouse clicks, keyboard inputs, and time intervals. This data were collected to 
gain insight on how the participants interacted with the interface and how long 
they spent on each task and reading text. 
4.3.2.1. Interface interaction 
The interface of this game was designed in the style of the interfaces that 
are used in popular online role-playing games. The main components of the 
interface were menu buttons, inventory, map, conversation, task information bar, 
and the travel button. To see if the participants were using all of the components, 
their mouse clicks were recorded. This data can be seen in Table 4.9 split 
between the main interface components. Figure 4.3 shows all of the clicks for all 
of the participants overlaid over the game interface. All of the participants used 
the conversation menu and the travel button and most (80.95%) also used the 
inventory. The components that were not frequently used were the menu buttons 
(33.33%) and the task information bar (4.76%). Also, even though the map was 
not meant to be clicked on, almost half of the participants (47.62%) clicked on it.  
Table 4.9. Frequency usage of interface components. 
Interface component Participants Percent 
Conversation menu 21 100.00% 
Menu buttons 7 33.33% 
Inventory 17 80.95% 
Travel button 21 100.00% 
Map 10 47.62% 





Figure 4.3. Mouse clicks of all participants over the game interface. 
4.3.2.2. Time spent on tasks and reading text 
In addition to recording mouse clicks and keyboard inputs, all of the 
interactions were timed. The timing was used to look at two different aspects of 
the game: how long it took for the participants to complete each task and how 
long it took them to read the text information. This data was not formally analyzed 
but just used to show if the participants were doing what they were supposed to 
be doing as well as if there were any patterns that the game designer should 
know about.  
There were a total of three separate tasks in the game: collecting the 
apartment names, talking to Yuki after names are collected, and talking to Roy 
about baseball toss game. The average times for these tasks as well as the 
average time for the total game can be seen in Figure 4.4. Box plots were used 
to display the time data because it does a good job of showing the distribution. 
Each task as well as the total time spent has its own box plot shown in the same 
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order that they are in the game. Each box plot is divided into five different 
categories: female participants, male participants, participants who have played 
role-playing games before, participants who have not played role-playing games 
before, and total times for all of the participants. The blue line represents the time 
it took for the creator of the game to complete each task as well as the whole 
game. Assuming that the creator reads at an average level, this blue line 
represents the fastest possible time to complete the game if all of the text is fully 
read. The reason why the “Talk to Yuki Task” and “Talk to Roy Task” do not have 
a box plot for the female category is because none of the females made it past 
the apartment names task. With that in mind, the box plot of the females in the 
“Total Game” does not include any time spent on the other two tasks. By looking 
at all four graphs, it is apparent that on average females took longer to complete 
the tasks than it did for males. Also on average participants who do not play role-
playing games spent more time on the task than players who do play role-playing 
games. Furthermore, the box plots show that the further the participants were in 
the game, the less time they spent on reading the text which can be seen by the 
blue line raising every task. 
The text passages that were timed were the introduction, the conversation 
with Yuki, the conversation with Family One, and the conversation with Roy. The 
results for these times can be seen in the box plots in Figure 4.5. These box plots 
have the same attributes as the box plots that were described in the previous 
section with five categories and a blue line that represents the time it took the 
creator the read these passages. The order of the box plots represent the order 
in which these text passages were presented in the game. The female group 
does not have a box plot in the “Roy Text” because they did not make it that far.  
Similarly as the task time results, it is apparent that as the participants got further 
in the game, they read less of the text and instead just skipped it. By looking at 
the box plots it is apparent that on average females and males read the text at 
about the same rate.  Participants who do not play role-playing games took 












This chapter has presented and analyzed the data that was collected 
during the study. There were two different data sources: the surveys and the 
game key logger. The surveys consisted of an IMMS, demographic 
questionnaire, and a game experience questionnaire. The game key logger 
recorded the participant interactions as well as the time it took to complete tasks 
and read the text passages. The next chapter will summarize and discuss these 
findings and provide future recommendations.    
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CHAPTER 5. SUMMARY, DISCUSSIONS, AND FUTURE WORK 
This chapter will summarize and discuss the study. Furthermore, it will 
provide recommendations for future work. It will start by giving a summary of the 
whole study. Then it will discuss the results for each research question. Finally it 
will discuss the data that was collected with the game experience questionnaire 
and the game key logger. 
5.1. Summary of this study 
As stated in Chapter 1, the goal of this research was to discover if the 
game that was created has any motivational effect on the students. The research 
also tried to discover if the previous gaming experience of the students had any 
effect on the results. The research was quantitative following a classic quasi-
experiment design. There was one group of participants with a pre-test and a 
post-test. The sampling method was convenient sampling according to the 
requirements that the curriculum of the class needed to cover the topic of the 
Japanese internment camps. The participants’ motivation was measured with a 
revised version of the Instructional Materials Motivation Survey (IMMS). As 
mentioned in Chapter 2, the IMMS was developed by Keller to measure the 
motivational effect of instructional materials. It divides motivation into four distinct 
factors: attention, relevance, confidence, and satisfaction. The IMMS was used 




The following sections will carefully discuss the results that were 
presented in Chapter 4. It will first discuss the results for each research question 
in the order that they were asked. Then it will discuss the data that was gathered 
on the game experience through the game experience questionnaire and the key 
logger. 
5.2.1. National pastime game and motivation 
 The first research question aimed to answer whether a specifically-
designed game can effectively motivate high school students to learn about the 
history of Japanese internment camps in the U.S. Motivation was measured with 
Keller’s IMMS which is designed to evaluate the motivational effect of an 
instructional material based on the ARCS scores. The IMMS was given to the 
students before and after the game and the scores were compared. For the 
game to have been considered an effective motivational tool the mean scores 
that were recorded after the game needed to be higher than the ones before. The 
data analysis of the results showed that in terms of ARCS scores, there was a 
statistically significant difference between the two sets of scores in terms of the 
total motivation as well as the three of the subscales of attention, relevance, and 
confidence. However, there was no statistically significant difference for the 
satisfaction subscale. 
As shown by this study, introducing a video game that is specifically 
designed according to match the existing curriculum will help improve the 
students’ total motivation. As previous research has shown, motivated students 
do better in leaning than unmotivated students. It was expected that the total 
motivation would be higher with the game because, as stated in the literature 
review, the number one source entertainment for American teens is video 
games. The high relevance is attributed to the fact that video games are a large 
part of the life of an American teen. The game helped raise the students’ 
attention in the topic by having them do something more interesting than 
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passively listen and read about the internment camps. The game’s sand box 
environment immersed the students in the camp so they could get a more 
realistic understanding of what it was like to be a Japanese/ American child in the 
internment camps. The increase in confidence is likely attributed to the clear 
description of each task and the students’ knowledge that they would be able to 
complete the game. The likely reason why the satisfaction subscale did not have 
a statistically significant difference can be seen by examining at the scores that 
were given to this subscale.  There were a total of six questions in the 
satisfaction subscale of which four were rated higher after the game than before. 
The two that were rated lower after the game are the reason why the difference 
in satisfaction was not significant. These two questions were: “The wording of 
feedback after the missions, or of other comments in this game, helped me feel 
rewarded for my effort” and “It was a pleasure to play such a well-designed 
game.” The participants did not feel rewarded with the current feedback that the 
game has and they did not get the desired pleasure from playing the game. 
Since the game is only in the prototype phase, these kinds of problems are 
expected and changes will be made to address them. 
5.2.2. Gender and motivation 
 The second research question aimed to answer whether the students’ 
gender has a significant effect on their motivation. To answer this question, the 
IMMS scores for post-game were grouped according to gender and analyzed. 
The data analysis of the results showed that in terms of ARCS scores, gender 
does not have a statistically significant effect on the total motivation, relevance, 
confidence, or satisfaction. However, it did show that gender had a statically 
significant effect on attention.  
It is important to note that the sample contained only seven females and 
14 males. The small number of females in the sample could be a possible 
explanation for the lack of observed relationship in the results. Furthermore, the 
Q-Q plots that were performed on the female group to check for normality 
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showed that there were several outliers for each subscale so the female sample 
cannot be assumed to be normal. One of the assumptions of using ANOVA is for 
the sample to be normal so technically the analysis on the female group is not 
valid. For argument sake, if we do assume that the female sample is normal we 
can assume that the National Pastime game would motivate both females and 
males equally. This would mean that no changes would need to be made to the 
game to account for gender differences. This lack of certainty demonstrates that 
further study is needed before generalizations can be made about this issue. 
5.2.3. Experience with role-playing games and motivation 
 The third and final research question aimed to answer whether students’ 
previous experience with role-playing games had a significant effect on their 
motivation. This question is important because the game that was designed for 
this study is a role-playing game and the students’ previous experience with role-
playing games likely to have an effect on their motivation. To answer this 
question, the IMMS scores after the game were grouped according to 
participants who do play role-playing games and those who do not. The sample 
had equal representation for both groups with 11 students who regularly play 
role-playing games and 10 who have not. An analysis of the results showed that 
in terms of ARCS scores, previous experience with role-playing games had no 
statistically significant effect on total motivation or on either of the ARCS 
subscales. This finding strongly suggests that the design of National Pastime 
caters to players of different experiences regardless of whether they are first time 
users or experienced ones. 
5.2.4. Game experience 
 In addition to answering the core research questions, usability testing was 
performed on the game. The goal of usability testing was to expose the strengths 
and weaknesses of the game. Usability testing was done in two parts: the game 
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experience questionnaire, and game key logging data. The game experience 
questionnaire was used to evaluate the game play and story whereas the key 
logging data was used to evaluate the interface functionality as well as the time 
the participants spent on the tasks and reading text.  
5.2.4.1. Game experience questionnaire 
The game experience questionnaire was a one-page survey that asked 
participants to express how they felt about the game by answering Likert 
questions and a few open-ended questions.  The results showed that the majority 
of the participants understood the game context, felt free to follow their own path, 
enjoyed playing the game, thought the tasks were clear, and had fun completing 
the tasks. Based on these results, the game was successful in providing the 
participants with the sand box environment that let them follow their own path 
and could be the attribute that made them enjoy playing the game. This is also 
illustrated by some of the comments that the participants left such as “I could 
roam freely” and “I liked the RPG aspect. Felt like world of warcraft.” The tasks 
were clearly explained which made it easy for the participants to finish the game 
without any help.  The participants particularly enjoyed the tasks in which they 
were able to throw the baseball.  
The game also had many weaknesses that were apparent from the 
usability testing. Overall they felt that their actions did not have consequences, 
the story was not engaging, the tasks did not vary in difficulty, and they did not 
learn about the camps. As the game is right now, there are not enough positive 
to negative outcomes, which is why it resulted in the participants feeling that their 
actions did not have consequences. The initial draft of the game included 
character statistics that were manipulated based on the user actions in the game 
but was dropped during an early pilot study. Changes need to be made to the 
game to address this issue. As far as the story goes, it was expected that the 
participants might find it boring because only a small part of the whole story was 
used due to the small time allowed for testing. The prototype was designed so 
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that it contains just the important points that will fit in 10-15 minutes of playing. 
Also the story is heavily focused on dialogue, which might not be very engaging 
to some people. To address this, more interaction should be added. Many of the 
participants commented that the game was “kind of boring,” “kinda plain not long 
enough,” or “boring and not exciting.” The future draft of the game should be able 
to resolve all of these issues with the story by adding the rest of the planned 
chapters. The tested prototype had only two tasks included, which is why the 
tasks did not vary in difficulty. The participants felt that there should be “more 
tasks to do” and there is a need to “add more difficult tasks.” The future goal is to 
have tasks that vary from easy to difficult with some tasks being so difficult that 
only the brightest students will be able to complete. The last issue was that the 
participants felt that they did not learn much about the camp. This issue can be 
fixed by adding more cut scenes between tasks that touch on important subjects 
and events that happened in the internment camps. 
5.2.4.2. Key logger 
The key logger that was installed in the game recorded all of the 
interaction between the participant and the game. These interactions included 
mouse clicks, keyboard inputs, and time intervals between these clicks and 
inputs. It was used to show the behavior of the participants to see if any 
unexpected actions have occurred. The two parts that were looked at were the 
interaction with the interface and the time participants spent on the tasks and 
reading the text passages.  
The six main components of the interface were the conversation menu, 
menu buttons, inventory, map, travel button, and task information bar. The 
results showed that all of the participants used the conversation menu and the 
travel button with a majority using the inventory. However, less than half used the 
menu buttons and only one used the task information bar. It was expected that 
everyone would use the conversation menu because the game was made such 
that the user could not continue playing unless they went through each of the 
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conversations completely. The function of the travel button was to help the 
participants get to the location of the task faster. In an early pilot study, no one 
used the travel button because it was not labeled properly and the participant did 
not know where to go. A descriptive label was added to the button which resulted 
in all of the participants using it in the study. It was expected that not all of the 
participants would click on the items in the inventory because it was not 
necessary in order to complete the tasks.  However it was interesting to find out 
that people did click on the items without being told that they could be clicked on. 
Similarly to the inventory, the menu buttons were not necessary to complete the 
game. The future version of the game will have more menu buttons and will 
provide extra screens and information for the users. The task information bar was 
the most problematic part of the interface. Its function was to display the current 
task which the user is doing. For more information on the task, the user was 
supposed to click on it and a text menu would expand explaining the task in more 
depth. Even though the cursor changed when it is over the task information bar, 
only one participant clicked it. To make it more prominent, there should have 
been a button added underneath with the title “More Info.” Lastly, an interesting 
discovery made in the interface analysis was that almost half of the participants 
clicked on the map even though it was not meant to be clicked on. Based on their 
comments, the participants were expecting that by clicking on the map it would 
open a bigger map. The bigger map function needs to be added in the next 
version of the game. 
The time that it took for the participants to complete the tasks and read the 
text passages was recorded and compared to the fastest possible time it took the 
creator of the game. These data were collected to see if the participants were 
doing what they were intended to as well as seeing if a task was too hard.  Based 
on the overall data several patterns have emerged. The first irregularity was that 
none of the female participants finished the game. They did not make it past the 
first task. One possible explanation of this phenomenon is that none of the 
females have played role-playing games before. On average players who have 
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not played role-playing games took longer to complete the tasks and read the 
text passages than those that do. This may be because role-playing games have 
a learning curve and beginners usually do not know what to do. To address this 
issue, some kind of short training mission should be added. Popular games like 
Runescape make beginners to go through a mandatory tutorial mission that 
explains everything the user needs to know about the game.  The other pattern 
that emerged was that as the participants got further in the game, they were 
more likely to not read the text passages and just skip them. This was very much 
expected because reading the text passages do not affect the outcome of the 
game. They are put in place to tell a story to engage the students. Since they are 
not reading these text passages, the next version of the game should have less 
text and more interactive elements.  
5.3. Recommendations for future work 
 The research that has been done in this study is just a small stepping 
stone toward creating a serious game that can motivate high school students to 
learn about history topics. Based on the sample that was used, this study 
demonstrated that the National Pastime game had a significant effect on 
students’ motivation. However, there are many changes that need to be made in 
the future as well as performing a more thorough testing. 
 The first step that should be done in the future is to take the results from 
this study and make the recommended improvements to the game. The usability 
testing discovered many weaknesses that need to be addressed. The game 
experience questionnaire revealed several key aspects that need to be changed. 
The story was not engaging enough, there was not enough negative/positive 
consequences based on user actions, the tasks did not vary in difficulty, and it 
did not have enough educational content about the camps. Based on the 
comments that were left by the participants the game should be made more 
difficult, more exciting, and should have more tasks. The interface analysis 
revealed that the task information bar should be more identifiable as a button and 
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that the map should be made clickable so that it shows a big map. The key 
logger revealed that the participants and not very likely to read text passages that 
are too long so the text should be shortened.  
The second step is to complete the game so it includes all of the missions. 
The prototype that was used in the study had only one mission, where as the 
planned game has four total missions. Each mission is meant to be about 
different aspects of the internment camp. In addition to making all of the 
missions, the future version of the game will include a student journal feature as 
well as a student progress report. The plan is to let students play the game at 
home and after every session they are asked to write about their experience as 
well as what they learned in a journal. When the students go back to class, there 
will be a short discussion about what they wrote in their journals. The student 
progress report is meant for the teachers to be able to see how far each student 
has progressed in the game. This feature will help the teachers know that 
students are staying on task.  
Finally, when the whole game is completed a second round of testing 
should take place. However, the new round of testing should be more in-depth 
than the testing that took place in the current study. The sample should be made 
up of a regular high school not just the alternative high school that was used.  
Also to remove possible confounds in the analysis there should be a control 
group and a treatment group. The game needs to be integrated with the 
curriculum to match the material that is being covered. Preferably the students 
will get to play the whole game and do the extra journal articles and discussions 
which should take two to three classes. Finally, in addition to using the IMMS to 
rate the individual instruction materials, the CIS (which was described in  
Chapter 2) should be used to compare the overall motivation effect of the control 




This chapter has concluded the documentation of this study by 
summarizing and discussing the overall study as well as offering 
recommendations for future work. It briefly summarizes the whole study then it 
discusses the results as they pertained to each research question. Finally it 
recommended what can be done in the future to improve the game. This study is 
done with the hope of helping advance the use of serious games in classrooms. 
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Appendix D. Game Experience Questionnaire. 
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